The vocational and emotional status of 263 patients following heart surgery was sampled with a questionnaire mailed to 329 patients thought to be living. Return to work was most clearly related to the duration of unemployment. Age and sex did not influence rate of return to work. The kind of operation had a small but definite influence. A "Law of the Year" stating that if a person is unemployed for more than a year for any reason, the chance of reemployment is poor is proposed. From one third to one half of the patients complained that their "nerves were worse" postoperatively. The number complaining of worsening exceeded those improving by two to five times and was directly related to the type of operation.
The answers must be viewed with the realization that technological advances were continuous during this time. It spans the period from the introduction of the first Starr-Edwards valve to the time when marked changes in valve design markedly decreased embolic complications. During this time no systematic program of vocational, emotional, or social rehabilitation was attempted. Hence, our results might be considered the lowest common denominator or base line with which subsequent patients may be compared. The deficiencies of a questionnaire method of eliciting information must be weighed against possible advantages that accrue when answers are given to a dispassionate piece of paper as opposed to persorns enthusiastic about a particular therapeutic technique. For those who have not followed the developments of heart surgery, it would be well in conjunction with this paper to read an overview of the technical status of heart surgery of the type that has been provided by McGoon1 and the progress in development of prosthetic valves reviewed by Starr and associates. 2 4 Unlike the type of review which deals with mortality as the major indicator of success,5 we are here concerned with those who survive.
The job status after closed heart surgery in 1952 to 1955 was reported for 101 patients by Oates and associates.6 They found that through the help of the Massachusetts Division of Vocational Rehabilitation and the cooperation of many agencies and physicians 81% of the patients had returned to work by the end of their study. A questionnaire study by Goldberg and Spector7 of patients having heart surgery reported in 1964 that 83% of the 84 patients living were employed either in the competitive labor market or as homemakers. They concluded that on the whole patients were doing better after surgery than before, but neither study provided details of the type of heart surgery involved, and both dealt with the selected sample of those referred for vocational rehabilitation services.
Methods
A questionnaire designed to elicit answers re-garding a variety of vocational, emotional, and physical factors with an explanatory covering letter was mailed to 324 patients who had heart surgery at the University of Oregon Medical School Hospital between January 1959 and April 1965 who were over age 15 at the time of surgery and thought to be alive.* A second letter was mailed to nonrespondents in February 1966 and an attempt was made to contact the remaining nonrespondents by telephone in June 1966. Completed questionnaires were received from 263 (80%) respondents. These respondents had 276 operations, 11 having two operations, and one, three. The data were analyzed as if there were 13 additional patients. Nineteen of the 324 patients had expired within 6 months after surgery. We received no word from 35 (11%) despite the second request and telephone contact. Seven (2%) were returned with the note "unable to locate."
Results
Seventeen different operations were performed on the 276 patients (46% male, 54% female). The wide variation in age and sex distribution for each operation is shown by figure 1. Because of the wide differences *Copies of the questionnaire and cover letter may be obtained from the authors. figure  2 , where the ordinate indicates the number of months before operation that patients quit work and the abscissa the number of months after operation when the patients resumed full-time work. Inspection of figure 2 shows two populations, those who resume work and those who don't. There is a consistent pattern in that the longer a person has been not working preoperatively the longer it takes to resume work. The majority of those who never resumed work had been unemployed more than 6 months preoperatively. With but four exceptions, those who were unemployed more than 10 months preoperatively never resumed work. (The term "never" means within the period of this study.) There were no gross differences in rate of return to work in males as compared to females. The age of the patient did not seem to influence the speed with which he returned to work. If he returned to work at all, the older patient did it just as fast as the younger one (fig 3) . But a larger number of older patients did not return to work. Patients provided varied responses to mailed questionnaires, omitting some questions and supplying multiple answers to table 4 . Clearly, subjective morbidity continued in a majority of the unemployed and those experiencing job difficulty. It is of some concern that 24% of the survivors of each of the three operations, aortic valve replacement, mitral valve replacement, and repair of atrial septal defect, "never" returned to work, and that even in the younger group with mitral commissurotomy, this reached 16%. A number of patients, of course, returned to work but could not persist at it. The reasons for inability to work vary markedly depending in part on the type of operation as seen in table 5. Those unable to work were asked to list their daily activities. The distribution of 193 daily activities was reported by 171 respondents as shown in table 6 . From one third to one half of the patients considered their nerves to be "worse" than before operation. By this they meant that they felt more "jumpy," would "lose temper> easily, and "cry easily." The numbers worse exceeded those whose nerves were better by two to five times, depending on the operation.
Number of patlents each operation
When we asked the additional question, "How did the operation affect your outlook on life or personality?" we found that, although somewhat fewer answers were elicited, more than half reported a better outlook on life (table 8) . Attempts were made to assess the recollection of the most pleasant and unpleasant experiences concerning their surgical experience. As seen in table 9, the major pleasant impact was the attitude of dedicated concern shown by the doctors and nurses. The effect imparted by this attitude far exceeded the effect of successful assurances by the doctor and the subjective sense of well-being as the patient improved. Visits from friends and relatives were rated as of comparatively little significance during this trying period. Medication as the most vivid pleasant experience was mentioned but twice.
The diversity elicited to the question, Circulation, Volume XXXVIII, September 1968 "What is your most vivid unpleasant recollection of your stay in the hospital during surgery?" is seen in table 10. Oddly, 25 denied a most unpleasant memory. Not surprisingly, pain and injections were listed most commonly but only slightly exceeded the disturbing postcardiotomy hallucinations. As observed elsewhere8 the hallucinations were primarily a complaint of those having surgery which resulted in a rapid rise of cardiac output. Unpleasantness of the recovery room was primarily a complaint of those having an aortic valve prosthesis. That this is a function of the duration of stay in the cardiac recovery room is suggested by the fact that it was never a complaint of those having atrial septal defect repairs, and rarely of those having mitral commissurotomies. There were no complaints of noise and rarely of insufficient family visits or unpleasant experiences with roommates.
Discussion
The clear relationship between the time a person quits work and the time he returns to work, despite operation and physical complaints, must be emphasized. The rehabilitation literature is unanimous that the shorter the time a person is unemployed, the easier it is for him to regain employment.9 Our experience suggests a Law of the Year: namely, "If a person is unemployed for any reason for a period exceeding one year, the chance of reemployment is poor." The observation that sex and age were unrelated to rate of reemployment is consistent with this law and with our belief that work is a habit which, if permitted to lapse, will be supplanted by habits of nonwork.
The evidence presented suggests that the rate of rehabilitation could be improved by a Preoperatively, every effort would be made to have the patient continue employment until very shortly before surgery. The corollary is that surgery will be performed promptly after diagnosis. Wlhen this is impossible, vocational planning and nonstrenuous activities that simulate work habits should be developed. Realistic discussion of the postoperative problems with the family as well as the patient would prevent some unrealistic expectations and disappointments.
Postoperatively, there is a need for an active reconditioning program in a center which can also evaluate cardiac function objectively. Ideally, a person would attend the cardiac reconditioning center daily during the same hours he was accustomed to work, so that work habits would not atrophy. Surrounded by other recuperating patients and trained group workers, the cobwebs of fear and lost confidence spun in the isolation of the home would be brushed aside. Physical and emotional complications would receive prompt evaluation and treatment, instead of waiting until symptoms are severe or "the next 6-month appointment." Home visits by a public health nurse trained in the special problems of persons with heart disease should identify problems that patients take for granted.
Most rehabilitation efforts more than pay for themselves. Since more than two fifths of our patients feel unable to work, a careful evaluation of the effectiveness of such a proposed cardiac reconditioning program is warranted. With the extreme effort and expense required for heart surgery, it seems a shame that so many patients should feel unable to work, particularly so when earlier studies suggest that as many as 83% may be employed.6 7 The varieties of other community services and efforts needed have been reviewed elsewhere. 10 That only 6 of the patients should doubt that they benefitted from operation while 41% claim that they are unable to work may be testimony to the reluctance of persons to question their judgment and that of their doctors and friends over such a large investment; yet many of those unable to work feel better than they did preoperatively in terms of exercise tolerance, pain, and fatigue. A systematic postoperative evaluation of cardiac function would serve to delineate the benefits derived from the placebo effect inherent in every active intervention from the true physiological benefits. That the inability to work stems more from physical rather than emotional causes is suggested by differences between operations. Presumably the emotional aspects of the concept of heart surgery would be the same regardless of whether an atrial septal defect is repaired or a valve is replaced.
Why so many patients complain of being "on edge," "jumpy," and prone to "temper outbursts," even for prolonged periods after operation remains an enigma. Certainly for some, boredom and financial insecurity appear plausible causes, and the symptoms disappear when remunerative work resumes.
In some, particularly the early patients with prosthetic valves, multiple small cerebral Circulation, Volume XXXVIII, September 1968 emboli have caused sufficient damage that the usual cortical inhibitions on emotionality have been removed. But for others, a more prolonged state of supersensitivity and proneness to depression ensues, not always responding well to psychotherapeutic drugs or techniques. We speculate that such patients may be supersensitive to catecholamines, the result of disturbed metabolism of the damaged heart. The chronic complaint of "trouble with nerves" bears some resemblance to the frequency of factors important in post-cardiotomy delirium."
If their nerves are "worse," Why do patients say their outlook on life is better? Inspection of table 8 reveals that the largest number who say that their outlook is improved are found in the group with the most serious cardiac lesions, those with mitral valve prostheses, whereas those who say this least are those with the least disturbance, atrial septal defects. We do not know how patients are interpreting the word, "outlook," but we suspect that it is a moral judgment. If the sickest patients claim the greatest improvement in outlook, is it not possible that it reflects a philosophical resignation or acceptance of one's own mortality, hailed by philosophers throughout the ages as good? On the other hand, it might be argued that despite some subjective discontent, those who have been closest to death most fully savor life restored.
Overall inspection of the returned questionnaires leaves us with the unmistakable impression that more important to these patients even than the physical benefits of surgery, was the interest and dedication focused by the staff on an individual who had experienced progressive deterioration before operation. For this same attitude was expressed by even those who were worse postoperatively. Attitudes are contagious, and it was apparently the actions of the staff and not the words which conveyed this attitude, this infusion of hope, most indelibly.
The challenge ahead should be to determine if the gains made during the crisis of hospitalization for surgery can be consolidated during a comprehensive rehabilitation program. Such coordinated rehabilitation programs would be no different in principle than those recommended (but rarely implemented) for patients recovering from myocardial infarctions. [12] [13] [14] 
